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Illinois State Academy of Science 
Geology Field Trip 
Bloomington Area 
April ZS, 1964 
Host: Illinois Wesleyan University 
Discussion Leader: Dr. George Ekblaw, Illinois State Geological Survey 
Asatetedby: Dr. Thomas Searight, Illinois State University, 
and or. Edgar Odom, Illinois State Geological Survey 
ATTENTION: It is expected that today's trip will last e~out four 
hours. Three stops are planned. The first stop will be at the Lake 
Bloomington spillway, Stop 5 on the map. The second stop is on Rock 
Creek, southwest of Congerville, Stop 4 on the map. The third and 
last stop will be at the home of Lafayette Funk, Stop 12 on the map. 
, 
Stop 1. Description of strata e~posed along Lake Bloomington Spillway, 
in swt NW~ NE% sec. 1, T. 25 N., R. lE., McLean County. 
Thickness in feet 
Pleistocene Series 
Wisconsinan Stage 
Woodfordian Substage 
Richland 
10. Loess, noncalcareous, oxidized, buff 3 
Normal 
9. Till, clayey, gravelly, noncalcareous in upper-
most part, huffish gray 3-12 
8. Sand, gravel, and silt, calcareous, oxidized, 
yellow-tan, discontinuous 0-2 
Normal or Bloomington 
7. Till, pebbly, calcareous, pink-tan to reddish-
gray 3-6 
Interstadial 
6. Clay, pink to purple, laminated, over clay, 
silty, greenish, or silt, sandy, weakly calcareous, 
streaked gray-tan and brown; discontinuous 0-4 
Bloomington, Leroy, and/or Shelbyville 
5. Till, gravelly, calcareous, light gray to blue-
gray, partly oxidized to brownish-gray 6-10 
Farmdalian or Altonian 
4. Peat and p&aty silt, compact, calcareous, 
fossiliferous, banded greenish-gray to pink-gray, 
lenticular, discontinuous; contains wood fra~ents 
that have a cl4 dating greater than 34,000 cl4 years 
B.P. 0-2.5 
Altonian 
3. Till, cobbly, gravelly, calcareous, greenish-gray, 
oridized at top, upper part compact, locally relatively 
loose in lower part 3 
2. Till, pebbly, calcareous, compact, gray 
1. till, pebbly, compact, hard, jointed, purplish gray, 
calcareous, upper 8 inches slightly less calcareous 
and humus darkened; top marked by a pavement of 
pebbles, ~obbles, and boulders up to 4-6 feet in 
diameter, all faceted, polished, and striated 
5 
• 
• 
along a planed surface; contains wood fragmey~s 
that have a cl4 dating greater than 31,000 c 
years B.P.; continues below stream level 8 
This exposure is relatively unique and has unusual significance in 
glacial geology. The boulder pavement, the peaty silt, and the laminated 
clay each constitute uncontrovertible evide~ce of nonglacial episodes 
intervening between glacial episodes and thus prove that the Wisconsinan 
drift, or even the Woodfordian drift, was deaosited not by a single advance 
and retreat but by a succession of advances, retreats, and readvances of the 
local continental glacier. This in turn demonstrates that the end moraines 
which have been identified to the south and west of the locality mark the 
marginal position of the glacier during successive readvances and not its 
halts during its retreat after a single advance. In addition to the three 
incontrovertible interstadial strata there are less obvious breaks in the 
drift deposits which may constitute as many additional interstadial episodes. 
The identification of the various strata is not absolute but is 
open to various questions. Originally the four strata separated by the 
three obvious interstadials were considered, from top down, Normal, 
Bloomington, Leroy, and Shelbyville, in accordance with the four end 
moraines that had been differentiated beyond the exposure. However, 
the requirement of the cl4 dates made it almost impossible to consider the 
till strata below the peat younger than Farmdale and created uncertainty 
abQut their age until the existence of pre-Farmdale Wisconsinan deposits 
comprising what was named the Altonian Substage was recognized. The 
identification indicated in the above description of the section is the 
best that can be made at the present time. 
The fact tha~ according to the cl4 dates of two samples of 
wood fragments from as many strata in the section, t ·he older is in a higher 
stratum creates an incongruity that cannot be resolved at present. The 
uncertainty of the identity of the item 7 till reflects the fact that the 
No~al moraine has two distinct crests and item 7 may represent the 
still older Bloomington end moraine. The identity of item 5 is even 
more uncertain. 
Stop 2. Description and identification of strata exposed along south side 
of Rock Creek in NEt NW\ sec. 32, T. 25 N., R. 1 W., McLean County. 
Thickness in feet 
Pleistocene Series 
Wisconsinan Stage 
Woodfordian Substage 
Post-Bloomington 
13. Loess 2+ 
,~ 
12. Outwash; sand and gravel ? 
Bloomington (?) 
11. Till, calcareous, brownish pink 12± 
10. Outwash; sand 2.0+ 
Shelbyville-LeRoy 
9. Till, silty, sandy, pebbly, cobbly, calcareous, 
gray 8.5 
8. Outwash; sand, pebbly, calcareous, gray to · 
buff 6.5 
7. MOrton silt; loess, calcareous, brownish gray 
and brown; contains some organic matter, 
including stems and other plant debris; layer 
of fossil moss on top, which has an accepted 
cl4 dating of 20,50~ 600 cl4 yaata. B.P. 3 
Farmdalian Substage 
6. Silt, loessial, clayey, noncalcareous to 
slightly calcareous in places, laminated, 
peaty, brown 1.5 
5. Peat, silty, clayey, laminated, noncalcareous, 
dark brown, and gray; consists largely of 
plant fibers, stems, and twigs matted or 
felted together; sample of wood from nyzr 
base has a cl4 dating of 26,15Q± 700 c 
years BoP. 1.5 
Altonian Substage 
4. Roxana silt, clayey, slightly sandy, noncalcareous, 
carbonaceous, dark gray; top foot ±humic or 
peaty 3.5 
Sangamonian Stage 
3. Clay, silty, sandy, a few granules and small 
pebbles, noncalcareous, gray to dark gray; 
accretion-gley; A-zone of soil profile; 
grades down to 1.5 
2. Colluvium, clayey, pebbly, noncalcareous, 
plastic, tough; sharp contact with underlying 
till 2.0 
Illinoian Stage 
1. Till, calcareous, oxidized, yellowish gray 7.0 
This exposure is an unusually good revelation of the succession 
of the materials that comprise most of the glacial drift in this part of 
Illinois. Especially noteworthy are the fossil moss on the top of the 
MOrton silt (item 7), the Roxana silt (item 4) below the Farmdale peat, 
the Sangamonian accretion-gley (item 3) and colluvium (item 2), and the 
sharp contact between the colluvium and the Illinoian till (item 1). 
Currently it is believed that the loess in Illinois is wind-bo~ne 
silt deposited during glacial episodes and derived from the outwash that was 
being deposited in the river valleys at the same time. For this reason the 
loess deposits are thickest along the large river valleys and thin rapidly 
away from them. The few feet of Roxana silt at this locality is the 
equivalent of nearly a hundred feet of loess along the lower pa~t of the 
Illinois River valley and the M[ssissippi River valley at and below Alton. 
The MOrton silt (item 7) was deposited during the advance of the 
Shelbyville glacier from the northeast. Prior to Shelbyville time, 
Mississippi River flowed in Illinois River valley south from the "Big 
Bend" at De Pue. Most of its water and alluvium was derived from the 
upper part of its valley, northwest of Illinois, where the principal clay 
mineral is montmorillonite, in contrast to the country northeast of Illinois, 
where illite is the predominant clay mineral. The beginning of Shelbyville 
time in Illinois is marked by the beginning of the deposition of the 
Morton loess, derived from the valley-bottom of M1ssissippi River. Because 
of the relations just pointed out, the dominant clay mineral in the 
earliest Morton loess was montmorillonite. As the Shelbyville glacier 
advanced into northeastern Illinois and contributed outwash to Illinois 
and Mississippi Rivers, illite constituted an increasingly greater 
proportion of the clay mineral in the loess. When the glacier advanced to 
the "Big Bend .. and blocked Mississippi River, only the outwash from the 
glacier flowed down the decapitated valley, the supply of montmorillonite 
from the northwest was cut off, and the principal clay mineral in the loess, 
now derived mainly from the Shelbyville outwash, was the illite from the 
northeastern provenance. Analyses of the clay minerals from carefully 
collected sequences of samples of the MOrton lQess reveal when this 
change in clay-mineral occurred. 
The existence of the fossil moss on top of the MOrton silt is 
critical in that it shows that as the Shelbyville glacier advanced and 
passed over this area, it did not in the least disturb the loess that had 
just been deposited. 
The materials that are now identified as Sangamonian accretion-
gley (item 3) and colluvium (item 2) were formealy classified as gumbotil 
derived by in-situ weathering of till. The present interpretation of the 
evidence of the Sangamonian stage at this locality is that it consisted in 
succession of (1) erosion of the Illinoian till, (2) deposition of 
colluvium (or stream alluvium), and (3) static conditions and in-situ 
weathering of the colluvium. 
The relations of the Woodfordian deposits at this locality are not 
clear. Based on the distribution of end moraines, three of the Woodfordian 
glaciers - Shelbyville, LeRoy, and Bloomington - passed over the locality, 
but the resulting drifts cannot be distinguished. At one time there was 
a local sand and gravel pit in the upper part of the slope, but the 
relations of the gravel to the tills and its age are uncertain. 
Time Tabl -2 ut Pl eistocene Glaciation 
(after J. C. ftye and H. B. Willman, 1960) 
======s=t=a=g=e========~====s=ub==s=ta=~=:=·~~-=---~--~at~=r=e==o=f=· =De==p=o=s=i=t=s==~~==S=p=e=c=i=a=l==F=e=a=tu=r=e==s====~ 
Soil, youthful profile Recent 
of weathering, lake and 
river deposits, dunes, 
-~-------+5,000 yrs. ----~~A~~&-----------------~~----------------------­r--
c 
:g 
.... 
Cll 
d 
0 
CJ 
(/) 
.... 
:::t 
Valderan 
11,000 yrs. 
Twocreekan 
12,500 yrs. 
Woodfordian 
~2,000 yrs. 
Farmdalian 
28,000 yrs. 
Altonian 
.SO,OOO to 
-------------------! 70,000 years 
Sangamonian 
(3rd interglacial) 
Illinoian 
(3rd Glacial) 
Yarmouthian 
(2nd interglacial) 
K~nsan 
(7nd Glacial) 
Aftcnian 
(l~t interglacial) 
Buffalo Hart 
Jacksonville 
Liman 
Outwash 
Peat and alluvium 
Drift, loess, dunes 
lake deposits 
Soil, silt and 
peat 
Drift;, loess 
Soil, mature profile 
of weathering, al-
luvium, tJeat 
Drift 
Drift 
Drift, loess 
Soil, mature profilo 
of weathering, al-
luvium, peat 
Drift 
Loess 
Outwash along 
Mississippi Valley 
Ice withdrawal, erosion 
Glaciation, building of 
many moraines as far 
south as Shelbyville, 
extensive valley trains, 
outwash plains, and lakes 
Ice withdrawal, weatr~r­
ing, and erosion 
Glaciation in northern 
Illinois, valley trains 
along major rivers, 
Winnebago drift 
Glaciers trom northeast 
at maximum reached 
Mis.sissippi River and 
nearly to southern tip 
of Illinois 
Glaciers from Northeast 
and northwest covered 
much of state 
Soil, mature profile 
of weathering, al-
luvium,. peat 
__ .. ·--------------~--------------~~~~~~~----------~-------------------------
K~ ·~. -;-askan 
(_",_E't Glacial) 
Drift Glaciers from northwest 
invaded western Illinois 
, 
D 
§ 
~ 
/ 
---- VNG~~-~A:~o--r~,~ ----------T·-----
s"' 1 FREEPORT e 
1
1 
. ROCKFORD 
~-·-·----' _.!_ ___ WINf'£BjJGo___l ___ --. 
IDRIFT ........-Jr.:.---...-. 
KEY 
MORAINES 
KANKAKEE TORRENT 
AREAS 
LAKE CHICAGO 
AND OUTLET 
MARGIN OF 
WISCONSIN 
SCALE 
i 
I 
I I 
I _j 
\ rJ 
j _______ ~ ILLINOIAN 
I I DRIFT 
i ! i I L-----,--! 
0 !> 10 1!1 20 MI. i i i ~------
ILLINOIS STATE UOI.tult:AL SIJIII!'Ct' 
GLACIAL MAP OF NORTHEASTERN ILLINOIS 
GEORGE E. EKBLAW 
(82536-lSM-11-63) ~" Revised 19 60 
I 
_/j 
L ) 
-- - ""'"-- -~· 

